Economic activity is embedded in the reality of a given region and its market structure. This regularity also materializes in agri-food markets. Location plays an important role in building competitive advantage because geographic proximity, resulting from location decisions of entities operating within an industry, is a significant condition for selected market activities. The accumulation of entities in the form of clusters may generate positive effects. Relations are established within and across geographic borders, and can result in the development of markets and their participants. The main purpose of this paper is to determine the premises for identifying clusters in the Polish organic food market which can provide a framework for building relations resulting in further development. The empirical investigation is based on 2016 data obtained from the Polish Agricultural and Food Quality Inspection and the Eurostat database, and employs descriptive statistics presented from various geographical perspectives (both national and regional). The concentrations of entities in the organic food market are estimated and assessed taking regional perspectives into consideration. Premises indicating the possibility for cluster development in the Polish organic food market were identified. Acknowledging such structural features should enable relations to be established that could translate into further development of the entities and of the entire market.
INTRODUCTION
There are several reasons why the organic food market is an interesting target for analysis. One of them comes from the fact that it is a regulated market. Its regulation seeks to serve different purposes; there are various domain-specific reasons behind it that target production, processing, certification, consumption, trade and market, and media (Freyer et al., 2014) . For example, as the demand for organic food is growing, so is the need to determine what 'organic' means (Nowacek and Nowacek, 2008) . Consumer awareness of environmental issues started in the 1970s and so has the demand for environmentally-friendly products (Loureiro et al., 2001) . Regulatory bodies want to protect consumers who have experienced many food-related crises and scandals over the last years (Jahn et al., 2005) .
Organic certification is one of the clearest manifestations of regulation. It is meant as an assurance to consumers that the products labeled as organic are "grown, processed, and packaged according to rules" (Lohr, 1998) . Also, when looking at the organic food market from another perspective, eco-labeling is meant as a way to cope with the complexity of values related to organic food systems (Laessøe et al., 2014) . Many aspects of the system are condensed in identifiable symbols that are used among different actors. Regulation of the organic food market also serves the producers. Without proper certification systems, information asymmetry on the market may deepen. It will then lead to consumers refusing to pay premium prices and thus some producers will be forced to leave the market (Nestorowicz, 2018) . Nonetheless, certification systems "are susceptible to opportunistic behavior" (Jahn et al., 2005) . In the European Union, the regulations apply to farming practices in agriculture and aquaculture, food processing, labeling, certification procedures and imports of organic products from outside the EU.
Recently recorded growth rates of the organic food market are remarkable. Hence, prospects for future growth remain promising. Its development is influenced by many factors, with demand growth as the main driving force, especially in western countries across Europe, North America, Australia and New Zealand (Marian et al., 2014; KRAV, 2014; Organic…, 2017; Soil Association, 2019) . In developed countries, consumers are buying more organic food than their counterparts from other parts of the world. This is particularly true for Europe and North America (Baker, 2015) . One of the reasons is that consumers associate organic food with health benefits (Hughner et al., 2007) . Other perceived benefits include environmental friendliness and better taste than conventional food (Gottschalk and Leistner, 2013) .
As demand for organic food is growing, so is organic agricultural land and the number of producers (IFOAM, 2010; 2019) . However, demand growth surpasses supply growth (Willer et al., 2019) which results in increasing prices and should attract more businesses into the market. Effective efforts must be designed and executed to overcome this adversity. Some of them are related to the structure of the supply side of the market.
Before organic food reaches consumers, a growing array of operators assume their roles within the structure of the supply chain. Many linkages arise between them. In some circumstances, the networks take the form of clusters: geographically proximate groups of interconnected companies and associated institutions in a particular field, linked by commonalities and externalities (Porter, 2008) . That clusters generate many advantages has been a finding across a range of research dealing with separate geographic levels. Specifically, benefits crucial to economic development have been identified at national (Rocha and Sternberg, 2005) , regional (Porter, 2003) and local levels (Glaeser et al., 1992; Feser et al., 2008) . Spatial concentration of linked entities is a key condition for cluster occurrence and, intuitively, that is the basis for positive agglomeration externalities that may emerge. For example, strong clusters have been resilient to the recent financial crisis as their share in total traded industry employment and wages increased between 2008 and 2014 (Ketels and Protsiv, 2016) .
Cluster research has been conducted frequently in agriculture and the food industry in Poland (e.g. Figiel et al., 2014a; 2014b; Kuberska and Grzybowska--Brzezińska, 2017) . However, the organic food market can be considered a distinct form combining both food and agricultural industries under a mix of policies suitable for public intervention and support. Such intervention is mainly aimed at granting financial support which, e.g. in the European Union, include incentives established under the Common Agricultural Policy (CAP). CAP instruments largely determine the income generated by organic farms (Gołaś, 2016) . Occasionally -either through external intervention or by independent decisions of farm owners or others in their supply chainsorganic operators are motivated to establish formal as well as informal linkages between them. Within clusters, these relations may take different forms. Fundamentally, they can be divided into competition-and cooperation-based linkages. In some instances, a relation between two entities can transform into coopetition, i.e., simultaneous competition and cooperation. However, the outcome of these linkages importantly depends on the distance between market actors. Spatial concentration between operators in the organic food market must be taken into account when aiming to establish or support such beneficial relations. This is especially so in the organic food production and processing which are particularly tied to location, given the perishable nature of the produce. Clusters are the arena for establishing formal linkages under the auspices of cluster organizations. The European Cluster Observatory identifies six organic food cluster organizations in Europe in its database (European Cluster Observatory). However, given the data collection methodology, this number might not reflect the actual number of cluster organizations in the European organic food market.
Having the above in mind, the main purpose of this paper is to determine the premises for identifying clusters in the Polish organic food market which could provide a framework for building relations resulting in its further development. To achieve this, the paper was structured as follows: the next section deals with sources of materials and methods employed in the analysis. It is followed by a discussion of the results which begins by comparing Poland to other organic food markets in the European Union. Further results presented in the paper concern the location of various types of organic operators in Poland from different regional perspectives.
MATERIAL AND METHODS
Developing a cluster mapping methodology has been an academic concern for various reasons. It is so mainly because the proper identification and extraction of clusters is crucial to fully understand cluster dynamics and design appropriate cluster policies. Cluster mapping in the organic food market is facilitated by the fact that it is an example of a regulated market where operators undergo strict certification processes. As the market is subject to rigid controlling institutions which ensure consumer welfare and protection, its operators are easily identifiable and accounted for. Such circumstances facilitate cluster mapping at different levels of geographic aggregation.
This paper presents findings pertaining to cluster mapping, based on location, which enables the identification of specific elements of market structures between different types of entities. As the market has its own characteristics, it is also comprised of different types of actors. Therefore, the carefully collected data used for the purposes of this research was extracted from a database obtained from the Agricultural and Food Quality Inspection (IJHARS). The database includes a range of information covering the type, number, and location of organic operators in Poland. Some data on the organic food market was also obtained from the Eurostat database. The analysis is based on 2016 figures and employs descriptive statistics.
In terms of geographic scope of this analysis, calculations were performed at different geographic scales. The first level of analysis relates to national data across the EU-28. The purpose of this perspective was to compare the size of organic food markets between member states to provide an initial proxy for the size of organic food clusters considered at national level. To further analyze the Polish organic food market, two geographic perspectives were employed. First and foremost, the analysis was carried out at NUTS2 level, i.e. Polish voivodeships, followed by some further disaggregated calculations at NUTS3 level, i.e. Polish districts.
RESULTS AND DISCUSSION
The development of the Polish organic food market has been influenced by many factors. The Common Agricultural Policy has played a crucial role in this regard. Undeniably, the CAP has had a considerable impact on European agriculture as well as on its related and supporting industries (Moschitz and Stolze, 2007) . The Polish organic food market has been growing as a part of the larger market within the confines of EU borders (Kułyk and Michałowska, 2016) . The proximity of other member states' markets significantly affects the Polish system through a network of competitive and cooperative relations.
The strength of relations depends on the number, location, and concentration of entities that form them. This is why the initial stage of cluster mapping at any geographic level is performed through a careful consideration of the number of entities operating within the market. The number of organic operators registered in the EU varies across countries and implies differences in the potential for cluster development both within national borders and across the EU ( Table 1) .
As of 2016 20.3% of all the EU-28 operators were registered in Italy, followed by France (13.3%), and Germany (11.6%). Agricultural producers form the largest share of all operators. In absolute terms, the countries with the highest share of agricultural producers were Italy (21.7%), Spain (12.2%), and France (10.9%). The main drivers of demand for organic produce offer some insight into patterns evident in Table 1 . While some consumers perceive organic as a more natural, healthier and tastier alternative to conventional food with a smaller environmental impact (Aertsens et al., 2009; Technomic, 2017) , this view is also challenged. And a more pessimistic position has also been expressed, i.e. that organic produce is overpriced, no different to conventional food, and represents a marketing trick of the food service provision sector to make customers over-pay (Guilabert and Wood, 2012) .
For Europe and its sub-markets, a growth of 18% is expected by 2021 (comparative growth for the US is forecasted at 16.5%, Frost and Sullivan, 2018) . Demand is expected to outstrip supply with substantial market potential yet to be exploited. Hence, on balance, an optimistic view prevails and it is associated with the appearance of discerning customers in developed countries. The demand for organic produce will keep rising. Simultaneously, a call for greater transparency in steps of the food chain will become more prominent due to health, taste, environmental sustainability, and social responsibility purposes. On the supply side, organic farming has not developed equally across Europe. Moschitz and Stolze (2007) highlight that Austria and Denmark exhibit the most developed organic sectors whereas the UK and Italy lag behind. While having a developed organic sector, Germany is also the largest organic market in Europe. Although evolving under the shared background of the Common Agricultural Policy (CAP), and albeit in the context of generally growing demand, the countries have uneven experiences with different shares of organic farming in the overall agricultural sector (Michelsen et al., 2001) .
As shown in Table 1 , other entities in the organic food market value chain are processors, exporters and importers. Of all the EU processors, 26.5% were registered in Italy, with 23.1% in Germany and 20.5% in France, i.e. 70% of all the EU processors are located within these three countries. Similar data on the share of processors relative to total agricultural producers per country, reveals interesting differences: the respective shares are 87% in the UK, 64% in the Netherlands and 57% in Belgium. The average figure across the EU-28 was 24%; other countries above that level included Germany (52%), France (40%) and Denmark (29%), whereas the percentage for Italy was closer to average (26%). These figures are important indicators of the extent to which local produce is processed locally and whether value is added locally. For Poland, that ratio is 3%, indicating substantial potential for development within the Polish organic food market if the local capabilities can diversify to add value to agricultural output. When it comes to trade with non-EU countries, over 4,000 importers and over 2,000 exporters were registered in the EU.
Therefore, within the international EU context, the Polish organic food market faces competition from larger western markets. Poland is home to 6.6% of all the EU operators and 7.6% of agricultural producers. The Polish organic food market in 2016 was comprised of 705 processors, 120 importers, and 180 exporters.
Cluster mapping within the confines of a country is performed by examining the regional distribution of economic operators. Table 2 presents location data focusing specifically on agricultural producers across sixteen Polish regions (voivodeships). The main type of market activity is agricultural production: it should be thus recognized as the core or basic activity of the cluster. In 2016 three regions (voivodeships, i.e., the Polish equivalent of NUTS2 regions) were home to the largest shares of organic agricultural producers. These were Warmińsko-Mazurskie (18.5%), Podlaskie (15.3%), and Zachodniopomorskie (11.5%) voivodeships. Thus, organic agricultural production is concentrated in three regions, two of which are located in north-east Poland and border each other. The third region is located in north-west Poland. The spatial distribution of producers is consistent to a certain extent with Gabriel et al.'s (2009) explanation of the varied reasons underlying the organic farming pattern observed in England, namely: focus on mixed livestock, land quality differences, length of the growing season and distance from urban centers.
The disentangling of relations within a cluster, after indicating the core activity of the cluster, consists in isolating other market stakeholders, specifically those involved in its supply chain. There are different types of operators in the organic food market in addition to agricultural producers. Processors are another important group of operators (Fig. 1) that add value to agricultural produce (beyond the commodity value). The Mazowieckie voivodship hosts 24.7% of processors, followed by the Wielkopolskie voivodship with 11.3%, the Małopolskie voivodeship (9.4%) and the Lubelskie voivodeship (9.2%). None of these locations, however, coincide with the three largest concentrations of agricultural producers.
Such a discrepancy or lack of alignment characterizes the industry profile of Polish organic food regions. It is, however, not out of line with the situation in England and Wales (Ilbery and Maye, 2011) . Notwithstanding this measure, the voivodeships with the largest shares of agricultural producers border those with the largest shares of processors. Both WarmińskoMazurskie and Podlaskie voivodeships (ranked 1 st and 2 nd in share of producers, respectively) are located next to the region with the highest share of processors i.e. the Mazowieckie voivodeship (1 st ). In addition, the Zachodniopomorskie voivodeship (3 rd ) is a neighboring region of the Wielkopolskie voivodeship (2 nd ). These indicators may be considered favorable for targeting the relations established between these two groups of operators. Overall, while being the region with the highest share of processors, the Mazowieckie voivodeship is also ranked 4 th in the number of agricultural producers (10.8%). Also, the Lubelskie voivodeship is a region with relatively large shares in both categories (8.8% of agricultural producers and 9.2% of processors; 5 th and 4 th , respectively).
The ratio between the number of agricultural producers and processors varies significantly across NUTS2 regions. In 2016, the Warmińsko-Mazurskie voivodeship ranked 1 st with 202 agricultural producers per processor, followed by the Podlaskie voivodeship with 109. At the other end of the spectrum, there are voivodeships such as Łódzkie, Wielkopolskie, and Śląskie with a ratio of 9, 7, and 5 respectively. These measures point to potential for increasing the producer-to-processor ratios, and developing further those locations where the ratios are already the highest.
It is possible to focus the analysis even more sharply, drilling down from NUTS2-level regions looking into the distribution and concentration of organic processors at NUTS3 level, which offers a more in-depth location analysis. Again, wide distribution is observed of processors across districts (Polish equivalent of NUTS3 regions). The dispersion is confirmed when measuring the share of districts with organic processors across all districts within each voivodeship. For example, in voivodeships such as Pomorskie, Małopolskie, and Zachodniopomorskie, more than 80% of districts are home to processing businesses. In Warmińsko-Mazurskie and Opolskie voivodeships, the shares are lower (47.6% and 33.3%, respectively). This initial measure is not a complete description of how the processors are concentrated. Combining this information with numbers of processors in each district (Fig. 2) is a way to identify the respective shares of processors in each district.
In several cases, one district, or neighboring districts, are home to a relatively large number of processors. This observation provides grounds for mapping potentially strong clusters because the proximity between processors -especially when backed by proximity of other operators of the organic food market -may support strengthening the relations between them, resulting in further development of the market. Interestingly, Ilbery and Maye (2011) point to a lack of 'organic' infrastructure in England (south-east) with farmers admitting to a preference to remain independent and competitive, and little evidence of any neighborhood or spill-over effects of shared benefits. In contrast, Wales (south-west) revealed a longer embeddedness of organic producers who took advantage of supply and marketing cooperatives to address limited local demand for organic produce. In the Danish context, Risgaard et al. (2007) identified conversion to organic farming as being due to a range of socio-cultural reasons including the presence of 'champion' organic farmers, ambassadors from advisory organizations, local farmer organizations, formal cooperative marketing arrangements, as well as informal networking, discussion groups and knowledge transfer. While spatial clustering was evident in Denmark, it was not the case in England; the sector remained quite small compared to other sectors of agriculture, even though it is well developed in relation to other locations.
Furthermore, some of the entities within the Polish organic food market simultaneously perform more than one type of activity within the supply chain. In 2016, 238 agricultural producers (1.1% of all agricultural producers) conducted other types of operations (including processing) whereas 476 processors (67.5% of all processors) were engaged in other operations (including agricultural production). Overall, entities in the market's upstream industry (agricultural production) are less likely to be engaged in other types of supply chain activity while the opposite is the case for entities in downstream industry (processing) i.e. they are more likely to be engaged in other elements of the supply chain. About 4.2% of all operators perform activities other than agricultural production and processing, whereas approximately 1.34% of all operators carry out businesses that involve neither of these activities (these additional activities are set out in Table 3 ). Moreover, only 0.2% of all organic operators simultaneously perform agricultural production and processing. As only a relatively small portion of entities diversify their activities, the proximity of other operators would appear essential for establishing beneficial relations within potential clusters. Given the 'heterogeneous and multidimensional' characteristics of the organic sector identified in e.g. Ilbery and Maye (2011) , the various and specific local conditions do not necessarily translate to other locations. Further consideration of such microrelationships need to be considered when deciding on the nature and extent of any clustering and cooperation between producers, processors or both groups. This may take the form of qualitative research into the experience of individual organic producers and processors.
Both raw materials and final products need to be relocated as they move through the supply chain. Hence, traders (intra-EU exporters and importers), exporters, and importers perform important functions for the organic food market. These types of operations should be considered as entities supporting the cluster's core activity of production. In all three categories, the Mazowieckie voivodeship is the leader in terms of the share of intra-EU traders, importers, and exporters. Interestingly, relatively low scores were exhibited by the Warmińsko-Mazurskie voivodeship (2.1% of intra-EU traders in Poland, 1.1% of exporters, and 0% of importers). In absolute terms, 5 operators are active in aquaculture production. Beekeeping (32 entities) is highly concentrated in the Podkarpackie voivodeship (28.1%). In turn, the Lubelskie voivodeship (29.7%) specializes in harvesting produce from its raw, or natural, state. Finally, seed producers are dispersed among 14 out of 16 regions, with just over 30% of operators registered in the Zachodniopomorskie and Wielkopolskie voivodeships.
CONCLUSIONS
In the Polish organic food market, the operators are unevenly distributed across the national territory. As part of a development approach, it is worth identifying the potential for clusters as geographic concentrations of companies and associated institutions. This will allow to consider the patterns within such a geography and find out how they might be better supported to translate into economic impacts.
Organic agricultural production, organic processing as well as other types of activities are concentrated in certain regions. Warmińsko-Mazurskie, Podlaskie, and Zachodniopomorskie voivodeships lead the way with the highest shares of agricultural producers. At the same time, Mazowieckie, Wielkopolskie, Małopolskie, and Lubelskie voivodeships are the regions demonstrating the largest shares of organic processors. Interestingly, these voivodeships also specialize in conventional food processing. These findings are therefore an evidence of their organic sub-specialization. Moreover, the top three voivodeships are home to large metropolitan areas (Warsaw, Poznań, Krakow). They exhibit a larger share of population with a tertiary education and higher incomes than in other areas. These are also the characteristics of Polish organic food buyers (Żakowska-Biemans, 2003) which may explain why organic food processors are located close to organic food consumers.
Organic agricultural production and organic food processing are heavily interlinked and, therefore, the measures of regional concentration point to where (in geographic terms) cluster support might best be targeted to enhance the complementarity between cultivation and processing. One set of targeted clustering support would appear to be sensible given the predicted expansion of local Polish demand for organic produce. Hence, supporting organic producers and organic processors to better serve local markets could offer growth potential and locally-focused marketing support (Guthman, 2004) . Given the regional specialization of organic agricultural production and organic food processing in Poland and the proximity of regions that host organic food clusters of both types of organic operators, it is advisable to support clustering initiatives in the voivodeships with the largest number of organic agricultural producers and organic food processors.
Spatial concentration is also observed in other industries related to and supporting organic food. In terms of potential for developing markets, both local operators and those responsible for international trade can be considered when focusing on developing the domestic and international markets, respectively. It is important to note that local economic benefits from organic conversion are not assured and, in the case of England, little difference was observed in the impact of conventional versus organic farming on the rural economy (Lobley et al., 2005) .
Given the measures assembled here, locational concentration is an important premise in identifying clusters in the Polish organic food market. They are fundamental for building relations resulting in its further development. The need for strong relations between the discrete parts of the organic food supply chain stems from the fact that very few operators diversify their operations. That is, only a small portion of operators are engaged in more than one type of activity. Therefore, the flow of raw materials and final products depends on the right management of the supply chain.
As the number of organic operators increases, the spatial concentration in the market covered by this analysis will also undergo transformation. Further regional concentrations, especially in processing activities, are vital for the beneficial development of the market. Both operators and institutions should be aware of potential benefits arising from proximity and should make efforts to establish close relations with other actors. However, it remains open whether building linkages should be backed by public intervention. Up to now, the results of actions taken under the auspices of cluster policies have been mixed.
Analyzing regional specialization is a tricky task as the results depend on both the methodology employed and data. Therefore, the main limitation of this paper is the fact that clusters in the Polish organic food market were identified using data on the number of organic food operators rather than employment or output. With this in mind, further study on the location of organic food clusters across Polish regions is necessary. It would deepen the understanding of where potential relationships on the organic food market can be established which would benefit both the supply and the demand side of the market. Moreover, further microeconomic and qualitative research is needed to provide critical understanding of the "supposedly localized nature of organic food networks" (Clarke et al., 2008) .
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